Treatment of effluent containing thiamethoxam and efficiency evaluation of toxicity reduction.
The treatment of seeds using pesticides is a widely employed technique that generates effluents with high contamination potential. In the present study, our objective was to characterize and evaluate the toxicity of washing wastewater from corn seed treaters that contained the pesticide thiamethoxam. Effluents were treated by adsorption using several adsorbent materials, namely activated vegetable carbon, corn straw, and soybean hulls, different pH, and distinct mass concentrations for each material. The activated carbon promoted a greater reduction in the chemical oxygen demand (COD). In the coagulation-flocculation treatment, with ferric chloride (FeCl3) and poly-aluminum chloride (PAC), and using factorial planning with the concentration of FeCl3 and the sedimentation time as independent variables, the best COD removal occurred with 850 mg L-1 FeCl3 and 120 min sedimentation. The treatments C (coagulation), CACA (coagulation followed by adsorption with activated vegetable carbon), and CACS (coagulation followed by adsorption with corn straw) presented the most efficacious physicochemical parameter changes. The CACA treatment showed the best result for removing thiamethoxam. Nevertheless, raw and treated effluents showed high toxicity to the bioindicators Artemia salina L. (immobility/mortality test), Eisenia fetida (avoidance test), and Allium cepa L. (cytotoxicity test). The effluents also produced a mutagenic effect for A. cepa, due to the presence of chromosomal changes. The results demonstrated the risk that this effluent can cause to the environment. These data highlight the need to investigate new technologies to reduce the physicochemical parameters, the agrochemical levels, and, in particular, the final effluent toxicity.